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Technical Article 1. 


AGGREGATING INVENTORIES 


by 1/ 
H. Gyde Lund and Hans T. Schreuder— 


ABSTRACT 


Inventories are commonly combined to obtain 
a broader picture of the resource base. Unless 
the inventories were originally designed with ag- 
gregation in mind, however, combining may provide 
misleading and useless information. This paper 
provides a brief list of items to be considered 
when one is contemplating adding inventories, 
and shows how information from two or more sur- 
veys can be statistically combined. 


INTRODUCTION 


One of the charges to the Resources Evalua- 
tion Techniques Program is to work with cooperat- 
ing federal agencies to insure that their re- 
source inventories can be aggregated into appro- 
priate data bases for national assessments. Lund 
(1979) outlines some methods and tools useful for 
the design phase of an inventory. This paper 
outlines some considerations to evaluate the com- 
binability of existing inventories. The criteria 
for evaluating combinability at the national 
level can also be used at lower echelons. 


Inventories are combined for a variety of 
reasons. A range manager may want to combine in- 
formation from various locations to obtain an 
estimate of range condition for given vegetation 
type. A forester may want to combine data from 
various timber stands to obtain timber -volume 
in a given ecosystem. A land administrator may 
require aggregation of inventories from each of 
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his districts. Different land administrating 
agencies may be required to unite their inven- 
tories to create state, regional, or national 
assessments. Some agencies may conduct separate 
surveys of the same resource on the same piece 
of ground. Estimates from these surveys may need 
to be combined. 


Statistics based on inappropriately combined 
sample data may be misleading, erroneous, or in- 
consistent. Making decisions based on combined 
data can be risky without knowing exactly what 
went into the data collection efforts. This paper 
discusses some items to be considered when decid- 
ing whether inventory data can be combined. It 
also shows two examples of how information can 
statistically be combined. 


CONSIDERATIONS 


The following are some criteria that can be used 
to evaluate the compatibility and combinability 
of inventory results. 


J Nes Definitions. 


1 Are the variables defined and used in 
the same way in each inventory? For 
example, is range condition defined, 
estimated, and used the same way in 
each region to arrive at a national 
estimate for the agency? Or if esti- 
mating the timber volume in an eco- 
system, are the trees measured to the 
same diameter limits and are volumes 
computed using the same or compatible 
conversion processes? Is there con- 
Sistency in units of measure and in 
standards of measurements? 


Pie Are the data or information to be com- 
bined collected within compatible time 
frames? Can data that are one year old 
be combined with some that are 20 years 
old as a single variable in reaching 
decisions or making interpretations? 


In both cases there is a serious ques- 
tion about the utility of the combined 
estimate when different variables are 
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measured, or when the same variable is 
measured at widely different times. 


B. Sampling Design. 


i be Are the sample frames similarly defined 
and built in credible or objective 
ways? 

2. Are the techniques for sample selection 


based upon statistically valid methods? 
If biased (unrepresentative) selection 
techniques are used, the validity of 
the data and estimates are often sus- 
pect. 


She Can estimates of sampling errors be 
calculated so you know "how good" the 
data you are combining is? 


(e- Control. 


Ihe Are standards the same for each inven- 
tory? For example, do both districts 
map stands down to the same minimum 
acreage or does one use 5 acres and the 
other 40? If so, then the results may 
be misleading and erroneous if combined 
improperly. 


te Are area controls tied to a land and 
water common base such as that of the 
Bureau of Census and Bureau of Stand- 
ards? Have the various agencies pro- 
viding input into a county summary 
adjusted their acreages to the common 
base totals for that county? If not, 
then the total acreages may not agree 
with the base. 


Be Are inventory areas mutually exclusive 
so that there is no partial overlap in 
the data collection (i.e., no two dis- 
tricts “are inventorying part of the 
same piece of land)? If there is some 
overlap, part of the sample may carry 
excessive weight. If possible, this 
should be compensated for. 


4. Has all the area been accounted for? 
Are there any areas not inventoried? 
If so, then the aggregated results 
should show this, and a statement may 
be needed about the possible effect 
of ignoring those areas. 


) Were adequate quality control checks 
applied in the data collection, com- 
pilation and summary processes? 


The above questions need to be asked before 
the results of two or more inventories from the 
same year or from successive years can be com- 
bined. In some cases, the answers may indicate 
that combining information may be more misleading 
than helpful, and should not be done. 


COMBINING ESTIMATES FROM SEVERAL SURVEYS 


The following examples show how to combine 
two types of inventory data. The first example 
deals with the problem of two agencies conducting 
separate surveys on the same area for the same 
resource. This problem seems to have received 
little attention in the statistical literature. 
Murthy (1967; pp. 86-89) discusses a simple sit- 
uation where simple random samples are combined. 
Wensel and John (1969) discuss a more complex 
specialized forestry situation combining vari- 
able-plot and fixed-plot information. 


The second example shows how to combine two 
separate estimates on two different areas into 
one estimate for the same resource. This is, of 
course, stratified sampling, which is covered in 
most textbooks. Note, however, that our example 
does not specify sample selection within each 
stratum as long as it is done in a statistically 
valid manner. 


Example 1: Two agencies conduct independent 
surveys to estimate the percent of unstable land 
in a given district. Both agencies use the same 
definition of unstable land, use valid but dif- 
ferent sampling designs, use different sampling 
intensities, sample the same population with a 
compatible time span, and their sampling efforts 
yield independent estimates of the same quantity. 
Suppose the two estimates are respectively, 
10% (x,) with a standard error of estimate of 2% 
(Ss, )5 and) 20% (x,) with a standard error of est- 
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imate of 5% (s. ). Then a reasonable combined 
Zz 
estimate of unstable land in the district would 
be: 
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This estimate is considerably closer to 10% then 
to 20% because the precision of the 10% estimate 
was considerably better than that of the 20% 
estimate. 


An approximate standard error of estimate 
for the combined estimate is: 
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Example 2: A State Director wants to com- 
bine the estimates of total merchantable volume 
of pine sawtimber on two of his districts. Both 
districts used independent but statistically 
valid designs to obtain total merchantable volume 
to the same merchantability standards. In this 
case, two different populations are sampled. 
Assume the respective estimates for the two dis- 
tricts are 10 * 10 (x,) and 30 * 10 (X,) board 
feet of sawtimber with standard errors of errors 
of 1 * 10 S. )ierand=2e-610 (s. ). Then a com- 
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bined estimate of the total board foot volume 6 
on the twp districts-is: Xioex et ae = 1) TO 
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CONCLUSION 


This paper has discussed the criteria for 
evaluating combinability of inventory data from 
separate sources. In a nutshell, inventories may 
be combined if the same definitions (including 
terminology, standards and time frames) and 
statistically valid sampling techniques are used. 
If either of these two are lacking, the aggre- 
gated information should be questioned. 
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MARKING PENS FOR AERIAL PHOTOGRAPHS 
AND TRANSPARENCY MATERIAL 
by 1/ 
Joseph J. Ulliman and Oliver J. Grah— 


INTRODUCTION 


Marking pens are a necessity in aerial photo 
interpretation, delineation, and final mapping. 
Although there are many marking pens on the mar- 
ket, few are designed specifically for these 
needs. Technical hollow-tube drafting pens give 
excellent results on photographic surfaces and 
transparent overlays in the office. However, the 
utility of the technical pens for field use is 
questionable due to maintenance problems and 
relatively high cost. Technical pens cannot 
withstand abusive conditions, clog easily, and 
are not easy to refill under field conditions; 
the ink is not very durable, and degrades easily 
under conditions where there is higher potential 
for surface abrasion, bending of photos and 
moisture. 


We have been asked many times in short- 
courses and through personal contacts which pen 
is best for the many photographic and transparent 
surfaces and conditions of use, especially in the 
fileldias Since wesgcould not, be (explicit in jour 
answer, we decided to conduct a very limited 
study using commonly available ink pens on dif- 
ferentasibiaces: 


OBJECTIVES 


Our objective was to compare a variety of 
plastic-tipped and synthetic fiber tipped ink 
pens with a technical hollow-tube pen, for the 
following features: (1) ink adherence on many 
surface types, (2) erasability, (3) pen tip size 
and type, (4) ink line width consistency, (5) 
durability of pen tip, (6) cost, (7) availability 
in many colors, (8) opaqueness of ink, (9) exces- 
sive water solubility, and (10) trouble free use. 


PROCEDURES 


Ten transparent overlay and photographic 
surfaces commonly used in aerial photo interpre- 
tation were used to compare the pes SS Of rail 
ink pens with a Faber-Castell— technical pen 
using Pelikan ink. We made one assumption which 
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Table 1. Marking pen performance: ink characteristics by product surface, pen tip type, line widths when new and used, and pen cost. Table codes are 
shown in footnotes 2, 3, and 4. 








PRODUCT SURFACE PEN CHARACTERISTICS 
‘J a 2 = a 
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OIL BASE INK PENS 
Micropoint Unimark 960? Ge 5 5 5 5 5 5 5 1,3,4 
ema? r ea e ea ea ea e n LF* ou ST2 798 
Pilot Ultra Fine Point 5 5 5 5 5 5 5 5 1,3,4 
Permanent SC-UF ema r ea e ea ea ea e n DF De 4 .69 
Sanford’s Sharpie Extra 5) 5 5 5 5 5 5 5 1,3,4 
Fine Point Marker 0.4 mm ea r ea e ea ea ea e n P 4 4 79 
Stylist Permanent 5 5 5 5 5 5 1253 5 (533 
(Niji) r r ea e ea ea ea e n DF 4 7 69 
SEMIPERMANENT 
WATER BASE INK PENS 
Faber-Castell 5 5 5 1,3,4 5 5 5 5 5 1 1 5.50 
r r aw n maw r ew 4 m T to to to 
2.0 2:0 11.00 
Sanford’s Vis a’ Vis 1,2,4 1,2,4 era: 1,3,4 15254 1,2,4 1,2,4 eo: 16254 
maw maw a n maw r r r maw LF aS) 1.0 .69 
WATER BASE INK PENS 
Design (Art Pen) 0 163 1,3,4 1,4 0 0 1,4 0 1,2,4 
n n n r maw P 2 3 no) 
Flair Hardhead 0 1,3 1,3,4 1,4 0 0 1,4 0 1,2,4 
n n n r maw P 4 4 98 
Flair regular 0 1,3 1,3,4 1,4 0 0 1,4 0 1,2,4 
n n n r maw DF es av .69 ¢€ 
Flair Ultra Fine 0 1,3 1,3,4 0 0 0 0 0 1,2 
n n maw DF 3 4 19 
Nikko Finepoint 0 0 1,3,4 0 0 0 0 0 1,2 
(99L & XL-2) n maw DF ae 4 .69 
Pentel Color Pen 0 0 1,3,4 1,4 1,2,4 0 0 0 1,2 
Fine Point No. 5630-114 n n maw maw LF 2S au .39 
Pilot Ball Liner 0 0 1,3,4 0 0 0 0 0 0 
n P 3 3 .98 
Pilot Fine Liner 0 1,3 1,3,4 0 0 0 1,4 0 1,2,4 
n n i maw DF a2. 4 .69 
Pilot Razor Point 0 1,3 1,3,4 0 0 0 1,4 0 1,254 
n n r maw DF ay: 4 19 
Sanford’s Big Sig II 0 1,3 1,3,4 1,4 0 0 0 0 2 
n n maw P ED 3 39 
Sanford’s Expresso 0 1,3 1,3,4 0 0 0 0 0 5 
Fine Point 0.3 mm n n a DF 23. 5 .69 
Sanford’s Expresso 0 1,3 1,3,4 0 0 0 0 0 5 
Medium Point n n a P 4 5) 79 
Stylist 0.2 mm 0 1,3 1,3,4 0 0 0 0 0 5 
(Niji) n n a DF Dp 3 1.35 
Stylist regular 0 13 1,3,4 0 0 0 0 0 5 
(Niji) n n a DF 3 4 69 
Wonderiter 0 1,3 1,3,4 0 0 0 1,4 0 1,2,4 
n n r maw P 3 48) 49 


- 


Brand names are listed for reference and do not, in the commercial sense, constitute endorsement by the authors or the University of Idaho. 

ink characteristics are based on the following criteria: 0) ink meets none of the following criteria; includes pens whose ink does not adhere to surface; 
1) ink adheres to surface; 2) ink is semipermanent and erasable by some means; 3) ink, when dry, is not excessively water soluble; 4) ink line has con- 
stant width and clean edges; 5) ink meets all criteria. 

Ink line erasable by following means: e - eraser; m - ammonia; a - alcohol; w - water; r - ink erasable by all these means; n - ink not erasable by these means. 
Ammonia damages the emulsion surface of Cibachrome. Water, ammonia, and alcohol damage the emulsion surface of transparency film. 

Pen tip type: LF - loosely packed fiber tip; DF - densely packed fiber tip; P - plastic tip; and T - technical hollow-tube tip. 

Determined at the University of Idaho Bookstore January, 1980. 
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may or may not be correct: all technical hollow- 
tube pens and their inks have very similar char- 
acteristics. The pens and surfaces are listed 
in Table 1. 


The pens were used on each surface and 
checked for the following: 


ik. Adherence: ink either did or did not 
adhere to the surface; repelled ink was 
characertized by beading and streaking. 


to 


Erasability: after approximately one 
hour, ink that adhered to the surface 
was tested for removal by the following 
means: wiping with a cotton swab soaked 
with (a) water, (b) a weak ammonia 
solution, and (c) isopropyl alcohol; 
and, by (d) erasing with a soft draft- 
ing eraser. 


3% Line width consistency and ink line 
edge character: these features were 
determined for newly purchased pens by 
making a line using light pressure and 
then measuring the line using a magni- 
fying monocular comparator. 


4. Pen tip durability: this characteristic 
was determined by applying normal ap- 
plication pressure on the pen tips for 
a longer length of time and then mea- 
suring the line width. 


By Excessive water solubility: this fea- 
ture was subjectively determined after 
applying water and allowing the ink to 
dissolve without rubbing. 


RESULTS AND DISCUSSION 


Pen and ink character, ink line widths and 
erasability, and cost for ink pens are shown in 
Table 1. Generally, the water-base ink pens were 
not usable due to poor ink character, except for 
the few exceptions on matte mylar surfaces. On 
other surfaces where they did adhere, the ink was 
either excessively water-soluble or not erasable. 


The semi-permanent water-base pens adhered 
to all surfaces and were erasable on all surfaces 
except the emulsion side of transparency film. 


The oil-base ink pens’ generally adhered 
well, had consistent line widths, and the ink 
was erasable on all surfaces except the matte 
mylar. In general, where ink adhered, the longer 
the ink remained the more difficult it was to 
erase. 


The non-technical ink pens were judged to be 
easily used in the field. None required special 
care or maintenance except for keeping the pen 
tip capped when not in use. By contrast, hollow- 
tube drafting pens become clogged easily and are 
troublesome to fill in the field. The oil-base 
ink pens are not excessively water soluble on a 


given surface and have durable ink which does not 
degrade under field conditions. Technical pen 
ink does not exhibit similar durable character, 
is easily cracked or scratched off, and is more 
susceptible to moisture in the field. 


Pen tip durability and line width consis- 
tency were judged subjectively. Tip durability 
was dependent on pen tip type. Plastic tips were 
the most durable, with densely-packed fiber and 
loosely-packed fiber tips being progressively 
less durable. Line width consistency was de- 
pendent on pen tip durability. Technical pens 
were not tested for these characteristics, as 
these pens are designed for different methods of 
application which result in little or no pen tip 
wear or variation in line width. 


All pens were available in the basic colors 
of black, red, green, and blue. Some pens were 
available in other colors as well. In all cases, 
ink translucence or opaqueness was related to 


ink color. Black was relatively opaque on all 
surfaces, whereas other colors showed varying 
degrees of translucence. Cost of most non- 


technical pens ranged from $.39 to $.98 in con- 
trast to hollow-tube drafting pens which range 
from $5.50 to $11.00 (depending on make and tip 
size). 


Many pens were desirable under certain con- 
ditions and, although they did not meet our cri- 
teria, would be ideal for special uses. Final 
decision as to which pen to use on a given sur- 
face depends on the desired ink character, ste 
width, and pen tip durability aside from cost.= 
Given this limited study and our desire for a 
pen other than the hollow-tube pens for use under 
field .conditions,* the Pilot’ Ultra‘*Fine Point 
Permanent Pen was judged to provide the best 
performance. Our ranking of the overall useful- 
ness in the field of the non-technical pens is: 
1) Pilot Ultra Fine Point; 2) Sanford's Sharpie 
Extra Fine Point; 3) Stylist Permanent; 4) 
Sanford's Vis a, Vis; and, 5) Micropoint Unimark. 
All other pens are usable for special situations. 
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STATE NATURAL HERITAGE PROGRAMS 
AND 
THE NATIONAL HERITAGE POLICY ACT 


State natural heritage programs represent 
systematic and comprehensive approaches to the 
collection and utilization of information on the 
most representative, unique, or otherwise signif- 
icant natural resources of a State. The State 
natural heritage program provides a single focal 


3/ 


="" More specific information is available on 
these pens if requested. We ask that other users 
send their comments, either on the pens tested 
here or other pens they may have used. 


point within the State government for the collec- 
tion, analysis, storage, retrieval, and distribu- 
tion of natural resource information. 


This information is collected by way of a 
comprehensive State-wide natural resource inven- 
tory which, in turn, is based upon a systematic 
classification of the State's natural resources. 
The collected information on the location and 
status of the State's most significant natural 
features, including rare or unique plant and ani- 
mal species, representative plant community 
types, or unique geological formations, is then 
disseminated from the State natural heritage pro- 
gram for use by a wide variety of planners and 
decision-makers in both the public and private 
sectors. These users include state, county, and 
municipal government agencies; federal agencies 
such as the Forest Service, the Corps of Engi- 
neers, and the Fish and Wildlife Service; private 
planning and consulting firms; and private indus- 
try such as timber companies and mining and 
energy concerns. 


A total of 27 States now have begun some 
type of State natural heritage program. Many of 
these programs are based on a standard approach 
developed by The Nature Conservancy, while other 
States have developed a more individualized ap- 
proach. Some States have also chosen to inte- 
grate natural and cultural resource activities 
into a single, comprehensive State heritage pro- 
gram. States with ongoing natural heritage pro- 
grams include: Arizona, Arkansas, California, 
Colorado, Georgia, Illinois, Indiana, Kentucky, 
Maryland, Massachusetts, Michigan, Minnesota, 
Mississippi, Missouri, New Hampshire, New Mexico, 
North Carolina, Ohio, Oklahoma, Oregon, Rhode 
Island, South Carolina, Tennessee, Texas, Wash- 
ington, West Virginia, Wisconsin, and Wyoming. 


In May of 1977, in his first Environmental 
Message, President Carter directed Secretary of 
the Interior Cecil Andrus to develop a proposal 
for a National Heritage Program which would 
strengthen and support existing State efforts 
toward natural and cultural heritage resource 
conservation, as well as encouraging States with- 
out a natural heritage program to voluntarily 
begin one. Secretary Andrus appointed a National 
Heritage Task Force, which included representa- 
tives of local, State and federal agencies, as 
well as concerned private sector groups, to de- 
velop the National Heritage Program proposal. The 
results of the Task Force report have since been 
molded by the Department of the Interior's Heri- 
tage Conservation and Recreation Service (HCRS) 
into the Administration's National Heritage Pol- 
icy Act. This bill, which has now been introduced 
in both the Senate and the House, includes the 
following major provisions: 


Ake Creation of a National Register of 
Natural Areas which would parallel the 
existing National Register of Historic 
Places and would include natural areas 
nominated by State natural heritage 
programs and federal agencies because 


of their significance to the national, 
state, or local level. 


/ 

De Provision of technical and financial 
(through the Land and Water Conserva- 
tion Fund) assistance to ongoing and 
anticipated State natural heritage pro- 
grams in order to encourage the devel- 
opment of a nationwide network of State 
natural heritage programs which are 
comparable in format and between which 
natural resource information can be ex- 
changed on a regular basis. Such a net- 
work would parallel the existing net- 
work of State historic preservation 
programs. 


3%. Requirements for federal agencies to 
cooperate with State natural and cul- 
tural heritage programs by providing 
States with information on resources 
located on federal lands, by incorpor- 
ating State heritage resource data into 
ongoing federal planning and management 
procedures, and by taking steps to 
avoid negative impacts of federal and 
federally sponsored actions on proper- 
ties listed on the National Register of 
Natural Areas and the National Register 
of Historic Places. 


4. Creation of a Council on Heritage Con- 
servation which would incorporate the 
existing Advisory Council on Historic 
Preservation and add to it new members 
and responsibilities for natural re- 
sources which would parallel those it 
presently holds for archeological and 
historic preservation. 


The bill also includes several important 
provisions pertaining to the national historic 
preservation program, including the establishment 
for the first time by law of the position of the 
State Historic Preservation Officer, and the 
coification of the major features of Executive 
Order 11593 which apply to the responsibilities 
of the federal agencies with regard to cultural 
resource inventory and management. 


The National Heritage Policy Act was intro- 
duced in the Senate as S. 1842 by Senator Henry 
Jackson in September 1979 and in the House as 
H. R. 6504 by Rep. Phillip Burton in February. 
Hearings on the bill were held March 17 and 18 
before the House Subcommittee on National Parks 
and Insular Affairs and on April 17 before the 
Senate Subcommittee on Parks, Recreation and Re- 
newable Resources. Further information on the 
Administration's Heritage proposal can be ob- 
tained from HCRS, 440 G St., N.W., Washington, 
DAC 0243" 
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RESOURCE EVALUATION TECHNIQUE'S 
INTERAGENCY WILDLIFE GROUP 


A brief description of the RET Program, 
which included information on the development, 
Organizational structure, scope, and goals of the 
Program, was presented in the first issue of the 
Resource Evaluation Newsletter (March 1980). 
Since that time, the interagency scope of the 
RET Program has been strengthened by the estab- 
lishment of an Interagency Wildlife Group (IWG) 
at Fort Collins, in accordance with the Inter- 
agency Agreement for Classification and Inven- 
tories of Natural Resources signed in October 
1978 by five Federal agencies (Forest Service, 
Bureau of Land Management, Soil Conservation 
Service, Fish and Wildlife Service, and the U.S. 
Geological Survey). Each of the five agencies, 
with the possible exception of the USGS, will be 
represented in the IWG. Congress, through var- 
ious legislative acts (RPA/NFMA, FLPMA, RCA, Fish 
and Wildlife Act, and Organic Act) has directed 
the five Federal agencies to cooperate in the 
assessment of the Nation's natural resources by 
coordinating their activities involving the col- 
lection and analysis of natural resource informa- 
tion. The following mission statement of the IWG 
emphasizes the need for cooperation and coordina- 
tion among those Federal agencies: "... to es- 
tablish and promote a cooperative working rela- 
tionship among its member agencies, and to pro- 
vide guidance in the development classification, 
inventory, and analysis methodologies for nation- 
al assessments of fish and wildlife resources. 
Thus, the IWG functions as a resource coordinat- 
ing committee by providing technical assistance 
(guidance) to each of the four RET Research Work 
Units (National Analysis, National Classifica- 
tion, National Inventory, and Remote Sensing). 


To insure that State fish and wildlife 
agencies are actively involved in national as- 
sessments, the Fish and Wildlife Service request- 
ed the assistance of the International Associa- 
tion of Fish and Wildlife Agencies in selecting 
a wildlife biologist and a fishery biologist 
from among the State fish and wildlife agencies 
for temporary assignment to the IWG under the 
Intergovernmental Personnel Act (IPA). Salaries, 
transportation expenses, and general supervision 
for these State members of the IWG are the res- 
ponsibility of the Fish and Wildlife Service. 
Personnel of the IWG currently stationed at Fort 
Collins include Cliff Hawkes (FS), David Chalk 
(SCS), Jim Hagihara (BLM), Meredith Morris (FS), 
and Jim Whelan (FWS - Chairman). Henry Short 
(FWS) serves as Technical Advisor to the IWG and 
represents the Western Energy and Land Use Team. 
Stephen Miller, Chief of Wildlife Field Services 
for the Maryland Wildlife Administration, recent- 
ly accepted the position as wildlife biologist 
under the State IPA agreement and will join the 
Group in September. The IPA fishery biologist 
will be selected soon. 


Since mid-May, activities of the IWG have 
been directed primarily toward: 


ibe Reviewing the Information Needs Assess- 
ment, a recent product of the Analysis 
Project of the RET Program, to deter- 
mine if the fish and wildlife resource 
information needs of cooperating agen- 
cies are being addressed adequately. 


Dee Assisting the RET Analysis and Inven- 
tory Projects in the preparation of 
problem analyses and study plans for 
assessment of fish and wildlife re- 
sources. 


$i Reviewing the draft of the National 
Site (Land) Classification System 
status and plans report. 


4. Completing a "charter" for the IWG 
which states the goal (mission), objec- 
tives, and functions of the IWG, based 
upon mutual agreement among the agency 
representatives and approval by the 
Interagency Policy Group. 


Sy Meeting with research and management 
personnel from parent and cooperating 
agencies to explain the role of the IWG 
in the RET Program. 


6. Providing additional agency support for 
the Resource Evaluation Newsletter and 
assisting in the expansion of the news- 
letter mailing list. 


An update of IWG activities will be included 
in each issue of the Newsletter. 
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INTERNATIONAL GROUP ON HYDROLOGIC APPLICATIONS 
OF REMOTE SENSING AND DATA TRANSMISSION 


The International Association of Hydrologi- 
cal Sciences (IAHS) is organizing a new inter- 
national group to promote, communicate, and coor- 
dinate the applications of remote sensing and 
remote data transmission to hydrologic problems. 
At the XVII General Assembly of IAHS in Canberra, 
Australia, (December 1979), the IAHS Bureau ap- 
proved organization of the International Commit- 
tee on Remote Sensing and Data Transmission for 
Hydrology. 


The first major activity planned by the Com- 
mittee will be a one-week Workshop and Symposium 
on Hydrologic Applications of Remote Sensing and 
Remote Data Transmission, to be held in Exeter, 
England July 19-30, 1982. The meeting will be 
cosponsored by a number of other international 
organizations. The technical program will con- 
sist of invited and offered papers. Further 
details concerning the new International Commit- 
tee or the planned workshop and symposium may be 
obtained by contacting A. Ivan Johnson, Presi- 
dent, International Committee on Remote Sensing 
and Data Transmission for Hydrology, TAHS, 


Woodward-Clyde Consultants, 2909 West 7th Avenue, 
Denver, Colorado 80204, U.S.A. 
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EROS DATA CENTER TRAINING AIDS 


Workshop exercises developed by EDC's Appli- 
cation Branch provide hands-on instruction in 
the application of remote sensing to natural re- 
source inventory and management. Over 50 dif- 
ferent exercises are available. Prices range 
from $30 and up, depending upon the number of 
accompanying photographs and overlays in the 
training package. A complete listing and more 
information on how to obtain these exercises are 
available from User Service, EROS Data Center, 
U. S. Geological Survey, Sioux Falls, SD 57198. 
Phone (605)594-6511, ext. 151. 
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FORESTRY PROGRAMS FOR 
PROGRAMMABLE CALCULATORS 


Colin Bagwell, 1601 Sun Valley Road, Hunts- 
Ville, Al s5501, has, compiled -aulistings ofe form 
estry programs suitable for programmable calcu- 
Vators. He ads interested in adding to, that as t— 
ing and sharing his information on available new 
programs. His research has turned up information 
gaps in growth and yield data for hardwoods and 
projections of growth when intermediate stand 
conditions are known. If you know where these 
types of programs are available or if you want a 
copy of the listing Colin has compiled, please 
contact him directly. 
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CURRENT LITERATURE 


Please order directly from sources given ( De 
In) the "cases ote Journal aGeLeves,.sCOMedeemsy Olt 
local library for availability. 


GENERAL 


Elsner, Gary H., and Richard C. Smardon (Tech. 
Coor.). 1979. Proceedings of our national 
landscape - a conference on applied tech- 
niques for analysis and management of the 
Vai Sllal ereSsouncer Ap LI le 25—2 5), aL OO eae Gieme 
Village, Nevada. USDA Forest Service Gen. 
Technical Report PSW-35. 752 p. , (Publica- 
tions, Pacific Southwest Forest and Range 


Exp. Stn., P.O. Box 245, Berkeley, CA 94701. 


Forest Planning - A journal of the nationwide 
forest planning clearing house. The monthly 
Magazine is designed to help citizens become 


involved in public forest planning and man- 
agement processes. Subscription rates are 
$4.80/year for individuals and $10/year for 
institutions. (Forest Planning, P. 0. Box 
3479, Eugene, OR 97403.) 


1980. Renewable resources 
- a systematic approach. Academic Press. 
A32apcePriee 629550" ISBNig{0-12-158350-34 
(Academic Press, Inc., 111 Fifth Ave., New 
York, NY 10003.) 


Campos-Lopez, Enrique. 


CLASSIFICATION 


Platts, William S. 1980. A plea for fishery 
habitat classification. Fisheries 5(1):2-6. 


Gifford, Gerald F., and George E. Hart. 1980. A 
classification of Utah mine spoils. EDGE: 
Natural Resources/People 3(1): 8-13. (con- 
tact College of Natural Resources, UMC 52, 
Utah State University, Logan, UT 84322 for 
availability.) 


Mueggler, W. F., and W. L. Stewart. 1980. Grass- 
land and shrubland habitat types of western 
Montana. USDA Gen. Technical Report INT-66. 
154 p. (Intermountain Forest and Range Exp. 
Stn,., 507° 25th St., Ogden, UleeS4017) 


Brown, David Ea, CharlessH. “lowe, and Charlies  E. 
Pase. 1980. A digitized systematic class- 
ification for ecosystems with an illustrated 
summary of the natural vegetation of North 
Americ. USDA Forest Service Gen. Technical 
Report RM-73, 93 p. (Publications Distribu- 
tion, Rocky Mountain Forest and Range Exp. 
Stn., 240 West Prospect Street, Ft. Collins, 
CO 80526. ) 


Huschle, Gary, and M. Hironaka. 1980. Classifi- 
cation and ordination of seral plant com- 
munities. Journal of Range Management. 
BS 3) 9jzul 82 


Viereck, Leslie A., and C. T. Dyrness. 1980. A 
preliminary classification system for vege- 
tation of Alaska. USDA Forest Service -Gen. 
Technical Report PNW-106. 38 p. (Pacific 
Northwest Forest and Range Exp. Stn., 809 
NE 6th Ave., Portland, OR 97232.) 


REMOTE SENSING 


Heintz. lieWonml. whe MLewilcer. acl mmommm ore swctle be ie. 
WS) Low-level aerial photography as a 
management and research tool for range in- 
ventory. Journal of Range Management. 
3204): 247-2498 


Tucker, Compton J. 1979. Red and photographic 
infrared linear combinations for monitoring 
vegetation. Remote Sensing of Environment. 
Biya ies Ole 


Pratt... PAs, cand, AC. “Deve ivet toe e197 one oe 
thermal inertia approach to mapping of soil 


€ 


moisture and geology. Remote Sensing of En- 
vironment 8(2): 151-168. 


Osccvort, William R., Virginia Carter, and Paul D. 


Brooks. 1980. Inland (non-tidal) wetland 
mapping. Photogrammetric Engineering and 
Remote Sensing. 46(5): 617-628. 


Gilmer, David S. et al. 1980. Enumeration of 
prairie wetlands with Landsat and aircraft 
data. Photogrammetric Engineering and Re- 
mote Sensing 46(5): 631-634. 


Duggin, M. J. 1980. The field measurement of 
ceftlectance’ factors? Photogrammetric En- 
gineering and Remote Sensing. 46(5):643-647. 


DWa dled) One bev andeman. aad: Wire CG. welt ton, 
1980. Contextural classification of multi- 
spectral image data. AgriSTARS Technical 
Report SR-PO-00443. 34 p. (contact Labora- 
tory for Applications of Remote Sensing, 
Purdue University, West Lafayette, IN 47907 
for availability.) 


Jensen, Johnek-; Wohnuel- ohstes, andilarry Tinney. 
1980. Remote sensing techniques for kelp 
surveys. Photogrammetric Engineering and 
Remote Sensing 46(6): 743-755. 


Clairton. Ch tastopherke and. Johnet. Estes. 1980- 
Image analysis on a check on census enumera- 
tion accuracy. Photogrammetric Engineering 


* and Remote Sensing. 46(6): 757-764. 


Haris Jee Wa heemand: Awe Dawsons el9790 5 Eval- 
uation of aerial forest pest damage survey 
techniques in British Columbia. Canadian 
Forestry Service, BC-X-198, 22 p. (Pacific 
Forest Research Center, 506 West Burnside 
Road, envietoria, —Bu@e?- Voz. 1M5,, . Canada. ) 


Weaver, M. Gregory. 1980. An investigation of 
vegetative changes and related character- 
istics in selected marshes on the Rappahan- 
nock River, Virginia. Remote Sensing Re- 
search Report 80-3, 105 p. (contact School 
of Forestry and Wildlife Resources, Virginia 
Polytechnic Institute and State University, 
Blacksburg, VA 24061 for availability.) 


Ishse, Margareta, 1978. Aerial photo interpre- 
tation of vegetation in south and central 
Sweden - a methodological study of medium 
scale mapping. (Text in Swedish, summary in 
English. ) STATENS NATURVARDSVERK SNV_ PM 
TMOSs5 —AUGSISS Te (Stockholms Universitet, 
Naturgeografiska Institutionen, Box 6801, 
113 86 Stockholm, Sweden. ) 


USDA Forest Service. 1980. An aerial observer's 
guide to recognizing and reporting southern 
pine beetle spots. For. Bull. SAz Byala 
Southern Pine Beetle Fact Sheet No. 4, 2 p. 
(Information Center, Southeastern Area, 


. 3 State and Private Forestry, Suite 816, 1720 
“i Peachtree Road N.W., Atlanta, GA 30309.) 


INVENTORY 


Linden, D..S., and J. P. Barrett. 1979. INVENT: 
Forest inventory system for New Hampshire 
landowners. Station = Bul liye, 5 L0e SGmepr 
(Agricultural Experiment Station, Taylor 
Hall, University of New Hampshire, Durham, 


NH 03824. ) 

Fujioka, Roger S. (conference chairman). 1980. 
Environmental survey techniques for coastal 
water assessment. Conference proceedings. 


Water Resources Research CTR and SEA Grant 
College Program, January 16-17, 1980, Hono- 
orl Hine 229 eps (Unive of Hawaii sea 
Grant Program, 2540 Maile Way, Spalding 255, 
Honolulu, HI 96822.) 


Schreuder, Hans T., et al. 1978. Maximum likeli- 
hood estimation for selected distributions 
CILESD) eeeNees Carolina States Unive. School 
of Forest Resources, Coop. Prog. Tech. Rept. 
Ol ZO G9z (copies available from the 
ano we C/.OmURe Oo shores Groen Ce. Rocky Mitt. 
For. and Range Exp. Stn., 240 W. Prospect 
Stepel cea COld ins O) 805262) 


Stage, Albert R., Richard K. Babcock, and William 
R. Wykoff. 1980. Stand-oriented inventory 
and growth projection methods improve har- 
vest scheduling on Bitterroot National For- 
esee Jounal sot horesticves/ S(O )ingeZO5—2 61, 5 
Dee 


Cameron, Robert J., and Russ Lea. 1980. Band 
dendrometers or diameter tapes. Journal of 
Forest nye Go Oe 217 —2ioe 


Gibbs, Kenneth C., Lewis Queirolo, and Craig 
Lomnicki. 1979. The valuation of outdoor 
recreation in a multiple-use forest. Res. 
Bull. 28, 18 p. (Forest Research Lab., Ore- 
gon State University, Corvallis, OR 97331.) 


DeMaster, Douglas P., Michael C. S. Kingsley, and 
Ian Stirling. 1980. A multiple mark and 
recapture estimate applied to polar bears. 
Canadian Journal of Zoology. 58(4): 633-638. 


Schaeffer, David J., Harold W. Kerster, and 
Konanur G. Janardan. 1980. Grab versus 
composite sampling: A primer for the man- 
ager and engineer. Environmental Management. 
G( 2) lS 7 = 637 


Schreyer, Richard. 1980. Survey research in 
recreation management - pitfalls and poten- 
tials. Journal of Forestry. 78(6): 338-340. 


Fritschen, Leo J. and Lloyd W. Gay. 1979. En- 
vironmental instrumentation. Springer Ad- 
vanced Texts in Life Sciences. ISBN 0-387- 
90411-5, 232 p. (Springer-Verlag New York, 
Inc., 44 Hartz Way, Secaucus, NJ 07094. 
Price $22.80.) 


Lavenroth, W. Ki; J."L: Dodd, sand’ CY ES Drekin- 
son. 1980. Above ground biomass dynamics 


of blue grama in a shortgrass steppe and 
evaluation of a method for separating live 
and dead. Journal of Range Management 33(3): 
210-212. 


ANALYSIS 


Pasour, E. C., Jr., and Kuo-ching Lin. 1979. 
Land use and land use planning in North 
Carolina. Economics Information Report 58. 
63 p. (Agricultural Experiment Station, 
North Carolina State University, Raleigh, 
NC 27607.) 


Larson, Dean T., et al. 1979. Levels of analy- 
sis in comprehensive river basin planning. 
Utah Water Resources Planning Series UWRL/ 
P-79/05, 110 p. (Utah Water Research Lab, 
UMC 82, Utah State Univ., Logan, UT 84321. 
Price $6.) 

WES) Forest Service Directory of Automated 

Systems. USDA Forest Service Gen. Technical 

Report. WO - 4. 116 p. (USDA Forest Serv- 

ice, Box 2417, Washington, D.C. 20013.) 


O'Neil], Ro Vie 
1977. 


N. Ferguson, and J. A. Watts. 
A bibliography of mathematical model- 
ing in ecology. ENVIRN. Sciences Div., Pub. 
687. EDFB/1BP-75/5. SomEDE (Oak Ridge 
National Laboratory, Oak Ridge, TN 37830.) 


Larson, Gary L. 1980. 
aquatic resources: 
source managers. 
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Interpreting dynamics of 
A perspective for re- 
Environmental Management 


Copenhaver, E. D., and J. F. Baker. 1980. Spa- 
tial data on energy, environmental, health, 
and socioeconomic themes at Oak Ridge Na- 
tional Laboratory: 1979 inventory. ORNL- 


5636, 122 p. (Oak Ridge National Labora- 
tory, Post Office» Box X, Oak Ridge, IN 
37830.) 

Calkins, Hugh W., and Duane F. Marble. 1980. 


Long range Information Need Assessment (INA) 
for Resource Information Display System 
(RIDS). USDA Forest Service EM-7140-6, 89 
De (contact Forest Service - USDA, Box 
2417, Washington, D. C. 20013 for avail- 
ability.) 


Swaine, M. D., and P. Greig-Smith. 1980. An ap- 
plication of principal components analysis 
to vegetation change in permanent plots. 
Journal of Ecology. 68: 33-41. 


Fries, J. (editor). 1973. Growth models for tree 
and stand simulation. IUFRO Working Party 
S4.01-4. Proceedings of meetings in 1973. 
Reprint. <379 p.» .Price, $25..0%(Prof. Joran 
Fries, International Rural Development 
Center, Swedish University of Agricultural 


Sciences, S-750 07 Uppsala, Sweden. ) 


Sheffield, Raymond M. 1980. 
for northwest Florida, 


Forest statistics 
1979. USDA Forest 
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Service Resource Bulletin 
(Southeastern Forest Exp. 
2570, Asheville, NC 28802.) 


Miller, Richard E., and Roger D. Fight. 1979. 
Analyzing forest fertilization: study eval- 
uates costs, benefits. Forest Industries 
September 1979, 60-62. Reprint. 


Snell, J. A. Kendall. 
weight estimates 
and Pacific madrone. 
Res. Note PNW-340, 4 p. 


1979. Preliminary crown 
for tan oak, black oak, 
USDA Forest Service 

(Both from Publica- 


tions, Pacific Northwest Forest and Range 
Exp. Stn., 809 NE 6th Ave., Portland, OR 
232m) 


MEETINGS, WORKSHOPS, AND SYMPOSIA 


October =o LoS Or SAF National Convention. 
(Spokane Riverpark Center, Spokane, Washing- 











ton). Theme: Land-Use Allocation: aO= 
cesses, People, Politics, Professionals. 
Contact: Edward F. Robie, SAF, 5400 Gros- 
venor Lane, Washington, DC 20014. Phone: 
(202)897-8720. 

Ockobemses oal0F 1980. Canadian Institute of 
Forestry Annual Meeting. (Chateau Laurier, 
Ottawa). Theme: Forestry in Canada - The 


Role of Governments. Contact: L. Carlson, 
Place Vincent Massey, 19th Flloon, 351 Bilvde, 
St. Joseph, Hull, Quebec K1A OE? Canada. 


October 6-11, 1980. Association of Interpretive 
Naturalists National Meeting (Cape Cod Sea 
Camps, MACS). Theme: Integrating Cultural 
and Natural Interpretation. Contact: Dr. 
Bill Randall, AIN, 15 State Street, Boston, 
MA 02109.) 








October 26-27, 1980. Introduction to Agricultural 
Remote Sensing (Kansas City, Missouri). 
Contact: Branch of Applications, EROS Data 
Center, Sioux Falls, SD 57198, Phone: (605) 
594-6511, ext. 114. 








October 27-30, 1980. Estimating Populations of 
Terrestrial Birds. (Monterey, California). 
Contact: Dr. C. J. Ralph, Bird Census Sym- 
posium, P. QO. Box 43, Hawaii Volcanoes 
Nat'l. Park, HI 96718. 











October 28-3055) 19802 National Conference on 
Remote Sensing for Resource Management. 
(Kansas City, MO). Contact: Soil Conserva- 
tion Society of America, 7515 Ankeny Rd., 


Ankeny, IA 50021. 





November 3-7, 1980. Water Resources Remote 
Sensing Workshop. Contact: Branch of Ap- 
plications, EROS Data Center, Sioux Falls, 
SD 57198. Phone: (605)594-6511, ext. 114. 


£ 


November 17-21, 1980. Remote Sensing and Geo- 
graphic Information Systems in the Planning 





Environment. Contact: Remote Sensing, Uni- 
versity of California Extension, 2223 Fulton 
St., Berkeley, CA 94720. Phone: (415) 
642-1061. 


November 17-21, 1980. Advance Course in Geologi- 
cal Remote Sensing Techniques. Contact: 
Branch of Applications, EROS Data Center, 
Sioux Falls, SD 57198. Phone: (605)594-6511, 
exit U4. 











November 25-26, 1980. Colloquium on the Applica- 
tion of Data from the Next Generation of 
Earth Resources Satellites (Montreal, 
Quebec). Contact: Mr. Keith P. B. Thomson, 
Canada Centre for Remote Sensing, 2464 Shef- 
field Road, Ottawa, Canada K1A OY7. Phone: 
(613)995-1210. 

















November 30-December 6, 1980. Arid Land Resource 








Inventories--Developing Cost Efficient 
Methods. (La Paz, Mexico). $20. An inter- 


national workshop sponsored by IUFRO, SAF, 
Mexican Subsecretariat of Forestry and Wild- 
life, Mexican Assoc. of Professional For- 
esters, USDA Forest Service, and USDI Bureau 
of Land Management. Contact: H. Gyde Lund, 
USDA Forest Service, 240 W. Prospect St., 
Hie Colmansem COnS052 0m ebhoneys (303)22 1=4390), 
QE, AVA. 


écemper: 2-5, 1980.) sbeventy-tirst Western For- 
& estry Conference. (Victoria, British Colum- 
bia). Contact: Western Forestry and Con- 
servation Assn., 
Portland, OR 97205. 





American Bank Building, 








December 8-11, 1980. National Conference on 
Renewable Energy Technologies. Contact: 
Donni S. Hopkins, Conference Coordinator, 
Hawaii Natural Energy Institute, Univ. of 


Hawaii at Manoa, 2540 Dole Street, Honolulu, 
HI 96822. Phone: (808)948-6379. 


January 26-31, 1981. Growth and Yield Studies in 
Mixed, Indigenous Forests. (Los Banos, 
Philippines). Sponsored by IUFRO Subject 
Groupe ou 4. Olen Gontacts Prot. = Joran) Kratess 
Swedish Univ. of Agricultural Sciences, In- 
ternational Rural Development Center, S-/50 
07 UPPSALA, Sweden. 








February 8-13, 1981. Society for Range Manage- 
ment Annual Meeting. (Tulsa, Oklahoma). 
Contact: Executive Secretary, SRM, 2760 


W. 5th Ave., Denver, CO 80204. 
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April ~6=11), 
Ecology: 


1981. Perspectives in Landscape 


Contributions to Research, Plan- 





nin and Management of Our Environment. 
(Eindhoven, The Netherlands). Contact: 


Ms. W. J. M. van Giersbergen, Congress 
Bureau of the Information Dept. TNO, 148, 
Juliana van Stolberglaan, 2595 CL The Hague 
- The Netherlands. 


August 9-14, 1981. '"INPLACE" Resource Inventories 
--A National Workshop. (Orono, Maine). 
Sponsored by Society of American Foresters, 
Society for Range Management, American Soci- 
ety of Photogrammetry, Wildlife Society and 
Universityeot) Maines Contact :a. L780. House, 
Great Northern Paper Co., Millinocket, ME 
04462. Phone: (207)723-5131. 











September 6-17, 1981. Seventeenth IUFRO World 
Congress. (Kyoto, Japan). Contact: Con- 
gress Secretariat, XVII IUFRO World Con- 


gress, P. O. Box 16, Tsukuba Norin, Kenkyu- 
danchi-Nai, Ibaraki, Japan 305. 
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You have undoubtedly noticed that R.E.N. has 
three new sponsors. The USDA Soil Conservation 
Service, and the USDI Geological Survey and the 
Fish and Wildlife Service are joining the Forest 
Service and Bureau of Land Management in publish- 
ing this Newsletter. The mailing list is still 
maintained by the Division of Resource Inventory 
Systems USDI Bureau of Land Management (D-460) 
Building 50, Denver Federal Center, Denver, CO 
80225. Those wishing to be added to the list 
should contact the Bureau directly. Any changes 
in mailing addresses or deletions should be ac- 
companied with an old label. 


Technical articles, news items, current 
literature and meeting announcements are sought 
for the Newsletter. All material received is to 
be grammatically and technically correct. Send 
your material to Resources Evaluation Newsletter, 
240 West Prospect St., Fort Collins, CO 80526 
or phone (303) 221-4390 ext. 202 or FTS 323-1202. 
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Views expressed in this Newsletter may not 
necessarily reflect the position of some of the 
sponsoring agencies. 
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